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METHOD AND SYSTEM FOR PROCESSING ELECTRONIC DOCUMENTS 



FIELD OF THE INVENTION 

The present invention relates to the processing of electronic documents and the 
security issues pertaining thereto. 

BACKGROUND OF THE INVENTION 

Paper-based business documents for carrying out commercial transactions are known. 
Paper-based documents include purchase orders, company invoices, or cheques. Paper-based 
documents usually incorporate an approval and/orverification procedure to reduce the likelihood 
of misallocation, theft, or misappropriation during the commercial transaction. Such approval 
and verification procedures typically involve the application of written signatures by various 
individuals processing the document. Generally a paper-based document requires the signature 
of more than one person. For example, an employee may require signatures from a supervisor, 
a manager, a controller or accountant and a purchaser for purchasing a single item. In the case 
of higher value transactions, additional signatures may be required. 

There are many problems with the use of the paper-based business document. In 
particular, acquiring the signatures of each of the tnisted individuals may be time consuming, 
requiring several hours or days before an order is finally placed. The delay may be further 
compounded in cases where signatures may be required by individuals at alternate locations. In 
today's global economy, signatures may be required from individuals in different states or even 
different countries. Therefore a paper-based business document must be sent to the locations of 
the individuals whose signature is required. Also, signatures may be required by managers or 
executives who are out of the office, for instance, on business travel making their approval 
unavailable until their return. Obtaining signatures on a paper-based document can be difficult 
and can delay important purchases. This can result in a delay to important and time-critical 
projects or work. 

Another problem of the paper-based document is that paper-based documents may require 
translation for one or more persons. As stated, signatures may be required from individuals in 
different states or even different countries. Therefore, individuals signing a single paper-based 
document may speak different languages and may not understand the language on the document. 
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A translator may be required to understand a paper-based document. For example, an individual 
whose signature is required on a purchase order or a person receiving a purchase order may 
require translation of the document. 

Yet another problem with paper-based documents is that a person seeking approval 
signatures need to determine who is authorized to approve the document, which can lead to 
additional delays in processing the document. 

Another problem with paper-based documents is that each document may include several 
carbon copies for each of the departments concerned. For example, a person or department 
purchasing goods may receive a copy of a purchase order to confirm the order has been placed 
and to receive an estimated delivery date or other pertinent information included on the 
document. A supervisor or manager may receive copies of the purchase order for departmental 
budgeting. A financial department may require a copy for accounting purposes. Still another 
copy may go to a shipping and receiving department for confirmation of receipt of ordered 
goods. To provide the necessary copies of the purchase order to each individual or department 
there may be a plurality of layers of paper and carbon copies for each purchase order. When 
writing on the order form, the information may not be transferred to all of the copies. It can be 
difficult getting accurate imprints on each copy and forms may therefor be difficult to read or 
useless to the receiver of the copy. Further, a signature on a paper-based document may not be 
transferred to all of the copies of the document or may be diCRcult to decipher. 

Yet another problem with paper-based documents is that individuals may attempt to forge 
a document. For example, a manager may sign several paper-based documents each day. In an 
attempt to expedite the process of signing several paper-based documents, the manager's 
signature may become less decipherable. A signature that is difficult to decipher may be easily 
forged. The forgery may be very difficult to detect and thus the approval or verification 
procedure of obtaining each signature can be circumvented. This can increase the likelihood of 
misallocation, theft or misappropriation. 

Still another problem with paper-based documents is that they are generally not 
environmentally friendly as they can generate considerable waste. Further, docvunents with 
several copies can be very expensive for the company to purchase. Changes and updates to the 
paper-based document can be costly zuid can generate more waste. For example, a change in the 
format of the document may require redesign and reprinting. Also, each time a printer is required 
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to amend the documents there may be an additional cost to the company. Documents of the old 
format may be scrapped when the company implements the change, thus creating more waste. 

It will now be apparent that similar problems can arise in a variety of paper-based 
document systems. 

Computer systems and networks can offer certain ways to overcome some of the 
foregoing disadvantages, however, the verification procedure that is available in paper-based 
systems is not generally applicable to electronic systems. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a novel documentation and signature 
application system that obviates or mitigates at least one of the disadvantages of the prior art. 

The present invention is directed to a method for controlling the application of digital 
signatures to electronic documents based on electronically represented business signing rules 
which obviates or mitigates at least one problem not addressed by the prior art. 

The rules are expressed electronically and referenced by a computer, rather than an 
individual, to route documents and control the application of the digital signatures . The computer 
can determine whether sufficient signatures have been obtained to conform to the businesses 
signing rules. The invention includes the design of a user interface which allows an 
administrator to create or modify signing and processing rules for multiple electronic documents 
and multiple signers at the same time. 

The invention facilitates the electronic processing of transaction documents. It enables 
businesses to automate much of the labor-intensive processing of these documents. 

In one embodiment of the invention, there is provided a computer-based method for 
configuring a set of digital business signing rules for the processing of electronic documents 
involving the application of a digital signature, said document created by at least one user, said 
method comprising the steps of: 

a) establishing an identity and verification protocol for at least one system administrator 

b) verifying the identity of one of said at least one administrator using said verification 
protocol 

c) establishing an identity and verification protocol for said at least one user based on 
parameters provided by said verified administrator, and 
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d) establishing a set of privileges and authority levels associated with said electronic 
document for each of said at least one users based on parameters provided by said verified 
administrator 

In a particular aspect of the first embodiment, there comprises the additional step of: 

e) establishing at least one task for processing a batch of at least one type of said 
electronic documents 

In a particular aspect of the first embodiment, the electronic document is an electronic 
financial instrument. 

In another particular aspect of the first embodiment, the identity and verification protocol 
for said at least one user includes a smartcard. 

In another particular aspect of the first embodiment, the identity and verification protocol 
for said at least one user includes a digital signature of the digital business rules pertaining to that 
user. 

It is contemplated that other methods or means of verifying the integrity of the message 
and the identity the author which are essentially equivalent to digital signatures are within the 
scope of the invention. 

In another particular aspect of the first embodiment, said privileges include the ability to 
create one or more different types of electronic documents. 

In another particular aspect of the first embodiment, said privileges include the ability to 
edit one or more created electronic financial instruments. 

In another particular aspect of tlie first embodiment, said privileges include the ability to 
schedule the further processing, including the transmission, of one or more created electronic 
financial instruments. 

In another particular aspect of the first embodiment, said privileges include the ability to 
unilaterally approve one or more created electronic financial instruments. 

In another particular aspect of the first embodiment, said privileges include the 
requirement that a created electronic financial instrument be co-signed by one or more users. 

In another particular aspect of the first embodiment, said privileges include the ability to 
endorse a created electronic financial instrument. 

In another particular aspect of the fu^t embodiment, said privileges include the ability to 
authorize a created electronic financial instrument. 
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In another particular aspect of the first embodiment, said privileges include the ability to 
send a created electronic financial instrument. 

In another particular aspect of the first embodiment, said privileges include the ability to 
hold a created electronic financial instrument. 

In another particular aspect of the first embodiment, said privileges include theability to 
print a created electronic financial instrument. 

In a second embodiment of the invention, there is provided a computer-based method 
of applying a set of digital business signing rules forthe processing of electronic documents, said 
method comprising the steps of: 

a) verifying the identity of an authorized user using a predefined verification protocol; 

b) determining a set of privileges associated with said authorized user; 

c) creating an electronic document in accordance with said privileges and based on inputs 
provided by said authorized user; 

d) attaching a digital signature to said electronic document; and 

e) transmitting said electronic document to an authorized recipient of said electronic 
documents in accordance with said privileges; 

In a particular aspect of the second embodiment, after the attachment of said digital 
signature performing the steps of: 

requesting one or more additional authorized users to perform additional processing tasks 
for said electronic document; 

attaching additional digital signatures complementary to said one or more additional 
authorized users upon fulfillment of said tasks of said electronic document; 

In a third embodiment of the invention, there is provided a computer-based method of 
modifying a set of digital business signing rules for the processing of electronic documents, said 
method comprising the steps of: 

a) verifying the identity of at least one authorized administrator using a predefined 
verification protocol; 

b) determining a set of privileges associated with said verified at least one administrator; 

c) modifying and/or establishing an identity and verification protocol for at least one user 
based on parameters provided by said verified at least one administrator, and 
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d) establishing a set of privileges and authority levels associated with said electronic 
documents for each of said at least one users based on parameters provided by said verified at 
least one administrator. 

The present invention provides a novel method and system for processing electronic 
5 business documents. The present invention is believed to be particularly suitable for use in 
carrying out electronic commerce applications such as purchase orders, company invoices and 
company cheques. The system and method for processing electronic business documents can 
require less time to process than some traditional paper systems. The electronic document can 
be transferred quickly to those individuals in alternate locations and electronic signatures can be 
10 acquired very quickly. This includes individuals in other states or countries. Also, individuals 
who are out of the office can receive the electronic documents, (via, for example, a secure remote 
connection such as SSL) and associate his or her digital signature with the document and thus 
allowing for the approval of the document prior to their return to the office or work site. Thus 
delays to time-critical projects or work can be reduced. Electronic documents can easily be 
15 created in multiple languages or translated into a desired language. Copies or records of the 
electronic document can be saved or sent to each individual or department thus reducing the 
amount of paper and waste. Further, desired changes to the document can be made electronically 
and can reduce paper waste. Also, forgery of a document or signature and circumvention of the 
verification procedure can be more difficult. The present invention can also assist in the 
20 reduction of errors in the processing of electronic documents as the automatic routing of 
documents to appropriate individuals, and the control over the completion of the document in 
accordance with privileges can assist in avoiding routine errors during the preparation of the 
document. In addition, the automatic routing of the documents to the appropriate individuals (i.e. 
authorized users) can ensure a tighter control over the processing of the documents by keeping 
25 the document confidential and ensuring that only individuals who need to see the document are 
actually presented with the document. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be described, by way of 
30 example only, with reference to the attached Figures, wherein: 
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Figure 1 is a block diagram of a system for processing electronic business documents 
according to an embodiment of the invention; 

Figure 2 is a representation of an electronic purchase order; 

Figure 3 is a flow chart of a method for processing electronic business documents 
according to an embodiment of the invention; 

Figure 4 is a flow chart of exemplary substeps for performing step 220 of Figure 3, in 
accordance to an embodiment of the invention; and 

Figure 5 is the electronic purchase order of Figure 2 showing a representation of certain 
fields being completed thereon. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figure 1 , a system for processing electronic business documents, according 
to* an embodiment of the invention, is indicated generally at 20. In the present embodiment, 
system 20 has a purchasing intranet 24 to generate an electronic business document and a 
vending intranet 28 for receiving the electronic business document. Purchasing and vending 
intranets 24, 28 are interconnected by a network 32. 

Purchasing intranet 24 includes a purchasing server 36 and at least one intelligent device, 
preferably interconnected in client-server arrangement. In the present embodiment, there are 
three purchasing intelligent devices 40, 44, 48. Preferably, each purchasing intelligent device 
40, 44, 48 is a personal computer. Purchasing intelligent devices 40, 44, 48 each include an input 
device such as a keyboard, an output device such as a video card and monitor, a processing unit, 
arandom access memory, apersistent storage device, and a network interface card for connecting 
to server 36. Other intelligent devices, such as personal digital assistants, dumb-terminals, or 
thin-clients, can be used as will occur to those of skill in the art. 

Purchasing server 36 includes an input device, an output device such as a video card and 
a monitor, a processing unit, a random access memory, a persistent storage device, and a network 
interface card for connecting to purchasing intelligent devices 40, 44, 48 and for connecting to 
network 32. Purchasing server 36 can send data to each purchasing intelligent device 40, 44, 48 
and receive data from each purchasing intelligent device 40, 44, 48. A suitable server can be a 
Pentium-based Windows NT server, but other servers can be used as will occur to those of skill 
in the art. 
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Similar to purchasing intranet 24, vending intranet 28 includes a vending server 52 and 
at least one intelligent device. In the present embodiment, there is one vending intelligent device 
56. Preferably, vending intelligent device 56 is a personal computer. Vending intelligent device 
56 includes an input device such as a keyboard, an output device such as a video card and 
5 monitor, a processing unit, a random access memory, a persistent storage device, and a network 
interface card for connecting to vending server 52. Other intelligent devices, such as personal 
digital assistants, dumb-terminals, or thin-clients can be used, as will occur to those of skill in 
the art. 

Vending server 52 includes an input device, an output device such as a video card and 
10 a monitor, a processing unit, a random access memory, and a persistent storage device, a network 
interface card for connecting to vending intelligent devices 56 and for connecting to network 32. 
Vending server 52 can send data to vending intelligent device 56 and receive data from vending 
intelligent device 52. 

Purchasing server 36 and vending server 52 are interconnected by network 32. 
15 Purchasing server 36 and vending server 52 can exchange data via network 32. Network 32 can 
be any means of transferring data, such as a local area network, wide area network, the internet, 
or wireless. 

System 20 is operable for processing at least one electronic document, such as an 
electronic purchase order, electronic invoices, or electronic cheques. In a present embodiment, 

20 system 20 is operable to process an electronic purchase order. Referring now to Figure 2, a 
representation of an electronic purchase order is indicated generally at 60. Electronic purchase 
order 60 includes a plurality of electronic data fields. In the present embodiment, electronic 
fields include a purchase order number field 64, a quantity field 68, an item field 72, a cost field 
76, a date field 80, an approval field 8 1 and an issue filed 82. It will be understood that the fields 

25 64, 68, 72, 76, 80, 81 and 82 of electronic purchase order 60 can be presented in any suitable 
user-interface on any of the intelligent devices in system 20. 

Electronic purchase order 60 also includes data fields for identity verification of 
authorized users, of system 20 which in a present embodiment include a requester digital 
signature 84, an approver digital signature 88, and a purchaser digital signature 92. It will be 

30 understood that signatures 84, 88, 92 are generally not present on the user-interface, but are 
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Stored as data that is associated with purchase order 60. The details of digital signatures 84, 88, 
92 will be discussed in greater below. 

Purchase order number field 64 is a reference number assigned by server 36 based on an 
operation that increments the reference number of the previous electronic purchase order. 
(Alternatively, the the purchase order number can be assigned through an application: program 
interface using any desired means.) Quantity field 68 represents a desired quantity of items and 
can be entered by a requester from one of purchasing intelligent devices 40, 44, 48. Item field 
72 represents a description of the desired items and can be entered by the requester. Cost field 
76 represents a cost of the desired items and can be entered by the requester. Date field 80 
indicates the date that the purchase order request was made and can be determined by purchasing 
server 36. Approval field 8 1 represents an approval or disapproval of electronic purchase order 
60 and issue field 82 represents the issuance or non-issuance of electronic purchase order 60. 

Server 36 is operable to store electronic purchase order 60 on its' persistent storage 
device in any suitable format, such as a database, and to make electronic purchase order 60 
available for completion by an authorized user of one of purchasing intelligent devices 40, 44, 
48. An authorized user can be any user from a user list stored on the persistent storage device 
of server 36. 

In a present embodiment, server36is operable to determine whether a user is authorized 
using a smart-card system. Each person that is an authorized user carries a smart card unique to 
that authorized user. Each device 40, 44, 48 includes a reader operable to read each smart card. 
Server 36 is operable to determine whether a card has been inserted in a reader, and, upon entry 
of a password unique to the smart card, make the respective device available for use to the 
authorized user. Other systems of verifying the identity a user can be employed as will occur to 
those of skill in the art. 

Server 36 is fiirther operable to maintain a set of privileges associated with each 
authorized user. Such privileges can include, for example, the authority to complete certain data 
fields on electronic purchase order 60. In addition, privileges can include the authority to 
approve a maximum cost of the items as entered in cost field 76 and the issuance of electronic 
purchase order 60. 
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For the purposes of assisting in explaining embodiments of the present invention. Table 
I shows an exemplary list of authorized users and tlieir associated privileges of purchasing 
intranet 24. 

TABLE I 



Title 


Name 


Request 

Privilege 


Approva 

I 


Issuance 


Maximum Cost ($) 


Requester 


F. Smith 


Yes 


No 


No 


5,000 


Requester 


A. Johnson 


Yes 


No 


No 


10,000 


Approver 


D. Little 


No 


Yes 


No 


10,000 


Approver 


J. Adams 


No 


Yes 


No 


10,000 


Purchaser 


L. Carter 


No 


No 


Yes 


10,000 



As seen in Table I, privileges given to users F. Smith and A. Johnson include request privilege 
to a maximum cost of the items as entered in cost field 76 of $5000 and $10,000 respectively. 
Users D. Little and J. Adams have approval privileges for approving the purchase of items 

15 requested. User L. Carter has privilege for issuing electronic purchase order 60. 

Purchasing server 36 is also operable to maintain a set of rules for the completion of 
electronic purchase order 60 by the authorized users. Such rules can include the sequence of 
completion of electronic purchase order 60. For example, it can be required that quantity field 
68, item field 72 and cost field 76 are entered by the requester before an approver can receive and 

20 associate his or her digital signature 96 with electronic purchase order 60. Similarly, it can be 
required that the approver associates his or her digital signature 88 with purchase order 60 before 
a purchaser can associate his or her digital signature 92 with purchase order 60. 

Purchasing server 36 is operable to transfer completed electronic purchase order 60 in 
accordance with privileges and ailes programmed on server 36. In the present embodiment, 

25 electronic purchase order 60 is transferred to vending server 52. Purchasing server 36 and 
vending server 52 are interconnected by network 32 and electronic purchase order 60 is 
transferred using known data transfer communication protocols and techniques. 
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Vending server 52 is operable to receive electronic purchase order 60. Vending server 
52 is further operable to make electronic purchase order 60 available to vending intelligent 
device 56 for a vending user to verify the authenticity and fill electronic purchase order 60. 

A method for processing electronic business documents, according to another 
embodiment of the invention, will now be discussed with reference to system 20 and the flow 
chart shown in Figure 3. For the purposes of assisting in explaining the present embodiment, 
system 20, electronic purchase order 60 and the privileges in Table I will be used as an example. 

Referring now to Figure 3, at step 200, the identity of the authorized user is verified. It 
will be assumed thatF. Smith inserts his smart card into purchasing intelligent device 40 and 
enters his password into the user-input device of intelligent device 40. The entered password is 
then checked against the password stored on the smart-card, and, if verified, then F. Smith is 
granted access to purchasing intranet 24. Access is denied if F. Smith's identity is not verified. 
For the purpose of this example, the information from F, Smith's smart card matches an 
authorized user from the user list in Table I and purchasing intelligent device 40 is made 
available by server 36 for use by F. Smith. 

At step 210, the authorized user's privileges are determined. As seen in Table I, possible 
privileges in thepresentexampleincluderequest privilege, approval privilege, issuance privilege, 
and maximum cost privilege. In the present embodiment, server 36 determines that F. Smith is 
given request privilege to a maximum cost of $5000. Further, F. Smith is not given approval or 
issuance privilege. 

At step 220, the electronic document is fiUed-out by the authorized user in accordance 
with the authorized user's privilege. F. Smith requests a blank electronic purchase order 60 and 
server 36 sends electronic purchase order 60 to purchasing intelligent device 40. A presently 
preferred set of sub-steps for performing step 220 is show in Figure 4. Referring now to Figure 
4, purchasing intelligent device 40 receives a blank electronic purchase order 60 at step 221 . F. 
Smith then enters data into quantity field 68, item field 72, and cost field 80. Referring now to 
Figure 5, for the purpose of explaining the present embodiment it will be assumed that F. Smith 
enters a number one in quantity field 68, "widget", in item field 72, and one-hundred dollars in 
cost field 76. 
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At Step 222, server 36 then compares the data entered at step 221 with the privileges as 
determined at step 2 1 0 and determines whether F. Smith was authorized to enter the data that he 
entered. In the present example, server 36 determines that F. Smith has entered data that he was 
authorized to enter. 

It is to be understood, for example, that if F. Smith had attempted to fill in an amount in 
cost field 76 greater than $5000.00, the method would move to step 223, the received document 
data would be rej ected and the method would return to step 22 1 . Similarly, if F. Smith attempted 
to enter any data that did not accord with his privileges, then the method would proceed to step 
223, where the data that F. Smith attempted to enter would be rejected and the method would 
retum to step 221. As F. Smith has entered data that he was authorized to enter, server 36 
proceeds from step 222 to step 224 and assigns a date, typically using the internal date on server 
36, in date field 80. A purchase order number is also assigned by server 36 to purchase order 
number field 68. 

Referring again to Figure 3, at step 230, F. Smith's digital signature is associated with 
purchase order purchase order 60. Any known digital signature operations can be used. Details 
of these and other suitable digital signature concepts are discussed in "Electronic Payment 
Systems", Donal O'Mahony, Michael Peirce, Hitesh Tewari, © 1 997, Artech House Incorporated 
ISBN 0890069255. Continuing with the present example, step 230 is accomplished as follows: 
Server 36 runs electronic purchase order 60 through a hashing operation which generates a 
unique fixed-length hash. The hash is then converted into a digital signature by encryption of 
the hash using an encryption key private to F. Smith. The digital signature is then affixed to 
electronic purchase order 60. F. Smithcanonlyattachhis digital signature to requester signature 
field 84 according the privileges as determined at step 210. Suitable hashing operations are also 
discussed in "Electronic Payment Systems". 

At step 240, server 36 transmits electronic purchase order 60 to an appropriate location 
based on an operation that considers business rules associated with the now completed electronic 
purchase order 60. Continuing with the present example, it will be assumed that electronic 
purchase order 60 is sent by electronic mail to an approver, D. Little. It is to be noted that, prior 
to sending the document to D. Little, the method determines that the $ 1 00 requested is less than 
the maximum of $10,000 that D. Little is authorized to approve, as is shown in Table I. 
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The method shown on Figure 3 is then substantially repeated for the approval stage of the 
processing of electronic purchase order 60. Continuing with the present example, at step 200, 
the identity of the authorized user is verified. D. Little inserts her smart card into purchasing 
intelligent device 44. Similar to step 200 for F. Smith, tlie user-specific information from the 
smart card is then transferred to purchasing server 36. Purchasing server 36 then matches the 
information from the smart card to the user list stored on the persistent storage device of server 
36. Again, if the information from the smart card does not match an authorized user from the 
user list, the respective purchasing intelligent device is not made available by server 36 for use 
to the user. Continuing with the present example, it is assumed that D. Little* s smart card 
matches an authorized user from the user list in Table I and purchasing intelligent device 44 is 
made available by server 36 for use by D. Little. 

At step 2 1 0, the authorized user's privileges are determined. In the present embodiment, 
server 36 determines that D. Little is given approval privileges as shown in Table L Further, D. 
Little is not given request or issuance privilege. 

At step 220, D. Little opens her electronic mailbox and finds electronic purchase order 
60 in her in-box. D. Little recovers the hash by decrypting F. Smith's affixed digital signature 
using a public decryption key complementary to the private encryption key of F. Smith. The 
author and authenticity of electronic purchase order 60 can then be verified by hashing the 
received electronic purchase order and comparing the result to the decrypted hash. An unverified 
document can be handled using any desired exception processing technique, such as discarding 
electronic purchase order 60; returning electronic purchase order 60 to the requester for 
resubmission with an annotation attached indicating why the document is being returned, or 
sending electronic purchase order 60 to a security department for investigation. 

Referring now to Figure 4, Little can review electronic purchase order 60 and enter orfiU- 
out document data representing either an approval or disapproval (indicated as item 8 1 on Figure 
5) of the electronic purchase order 60 prepared by the requester. In the present example, Little 
approves electronic purchase order 60. 

At step 222, server 36 then compares the data entered at step 22 1 with the privileges as 
determined at step 210 and determines whether D . Little was authorized to enter the data that she 
entered. In the present example, server 36 determines that D. Little has approved electronic 
purchase order 60 and the method proceeds to step 224. 
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Note that if D. Little had attempted to enter any data at step 22 1 that did not accord with 
her privileges, then the method would loop back to step 221 via step 223 and D. Little would 
be prompted to enter data that does accord with her privileges. 

At step 230, D. Little's digital signature is associated with purchase order 60. Server 36 
runs electronic purchase order 60 through a hashing operation which generates a hash. The hash 
is then converted into a digital signature by encryption of the hash using an encryption key 
private to D. Little. The digital signature is then affixed to electronic purchase order 60. D. 
Little can only attach her digital signature to approver signature field 84 according to the 
privileges as determined at step 210. 

At step 240, server 36 transmits electronic purchase order 60 to an appropriate location 
based on an operation that considers business rules based on electronic purchase order 60. 
Continuing with the present example, it will be assumed that electronic purchase order 60 is sent 
by electronic mail to L. Carter. 

(Note that if D. Little had approved electronic purchase order 60, server 36 would attach 
a disapproval notice in field 81 at step 224, and electronic purchase order 60 would be 
transmitted to the requester, F. Smith at step 240. In the case of a rejection, typically, D. Little 
would be given an opportunity to attach an email or other type of annotation to the rejected 
electronic purchase order 60 in order to explain the rejection to the requester, F. Smith.) 

The method shown on Figure 3 is substantially repeated for the issue stage of the 
processing of electronic purchase order 60, Continuing with the present example, remming again 
to step 200, the identity of the authorized user, in this case the issuer, L. Carter, is verified. L, 
Carter inserts his smart card into purchasing intelligent device 48 . L. Carter' s smart card matches 
an authorized user from the user list and purchasing intelligent device 48 is made available by 
server 36 for use by L. Carter. 

Atstep 210, the authorized user's privileges are determined. In the present embodiment, 
server 36 determines that L. Carter is given issuance privileges. Further, L. Carter is not given 
request or approval privilege. 

At step 220, L. Carter opens his electronic mailbox and finds electronic purchase order 
60 in his in-box. L. Carter recovers the hash by decrypting D. Little's affixed digital signature 
using a public decryption key complementary to the private encryption key of D. Little. The 
author and authenticity of electronic purchase order 60 can then be verified by hashing the 
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received electronic purchase order 60 and con[iparing the result to the decrypted hash. As 
previously discussed, un unverified document can be handled using any desired exception 
handling technique. 

Referring now to Figure 4, L. Carter can review electronic purchase order 60 and fill-out 
or enter document data representing either an "issued'* or "not issued" (shown if Figure 5 as item 
82) electronic purchase order 60. In the present example, L. Carter issues electronic purchase 
order 60. 

At step 222, server 36 then compares the data entered at step 221 with the privileges as 
determined at step 210 and determines whether L. Carter was authorized to enter the data that 
he entered. In the present example, server 36 determines that L. Carter has issued electronic 
purchase order 60 and the method proceeds to step 224. 

It is to be understood, however that if L. Carter had attempted to change the data in any 
of data fields 68, 72, 76, the method would move to step 223, the received document data, the 
method would return to step 22 1 . Similarly, if L. Carter attempted to enter any data that did not 
accord with his privileges, then the method would proceed to step 223, where the data would be 
cleared and the method would return to step 221. Continuing with the present example, it is 
assumed that L. Carter has entered data that he was authorized to enter and therefore the method 
proceeds from step 222 to step 224 and attaches an "issued" notice in issue field 82 in Figure 5. 

Note that if L. Carter did not issue electronic purchase order 60, server 36 would attach 
a "not issued" notice in issue field 82 and return electronic purchase order to, for example, the 
requester, F. Smith, or the approver D . Little, Typically, L. Carter would be given an opportunity 
to attach an annotation explaining why the electronic purchase order 60 was not issued, and/or 
seeking clarification as to a ceitain aspect of electronic purchase order 60. 

Step 230 is substantially similar to step 230 for the requester and approver stage. L. 
Carter's digital signature is affixed to purchase order purchase order 60 using an encryption key 
private to L. Carter. The digital signature is then affixed to electronic purchase order 60. L. 
Carter can only attach his digital signature to purchaser signature field 92 according to privileges 
determined at step 210. 

At step 240, server 36 transfers the completed electronic purchase order 60 to an 
appropriate vending server connected by network 32. For the purpose of explaining the present 
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embodiment, completed electronic purchase order is transferred to vending server52. A vending 
user, using vending intelligent device 56 can then open an electronic mailbox and finds the 
completed electronic purchase order 60. The vending user can process electronic purchase order 
60 using known digital signature techniques that are symmetric to the techniques to create 
electronic purchase order 60. For example, the vending user can recover the hash by decrypting 
L. Carter's digital signature using a public decryption key complementary to the private 
encryption key of L. Carter. The authenticity of the document can be verified by recreating the 
hash and comparing the recreated has with the hash recovered from the digital signature. If the 
hashes are identical, then the document is considered to be authenticated. When the authenticity 
of the document is verified by the vending user, the vendor can fill the order. 

It will be understood that, in other embodiments of the invention, the verification of the 
authenticity of electronic purchase order 60 can be substantially automated by computer 
programs executing on vending server 52. The items in the electronic purchase order 60 can then 
be automatically placed in a database that schedules those items for shipment from the vendor 
to the purchaser. 

While the embodiments discussed herein are directed to particular implementations of 
the present invention, it will be apparent that the sub-sets and variations to this embodiment are 
within the scope of the invention. For example, while there is a single vendor and vending 
intranet in the above described embodiment, there can be any number of vendore and vending 
intranets, as will occur to those of skill in the art. Also, there can be any number of purchasers 
and purchasing intranets. Further, there can be any number of purchasing servers, purchasing 
intelligent devices, vending servers, and vending intelligent devices. While there are only five 
authorized users according to Table 1, it will be understood that there can be any number of 
authorized users. It will also be understood that the other privileges and combinations and 
permutations of privileges can be assigned to any authorized users. Also, vending intranet and 
purchasing intranet need not be an "intranet" but can be any type of network, such as a LAN or 
WAN, etc. 

The purchase order shown in Figure 2 is for exempleiry purposes only and the information 
contained in the data fields and the number of data fields can vary. For example the quantity 
field, item field, and cost field may be columns for the purchase of a number of different items. 
There may also be a data field to sum the costs listed in the cost column. Date fields may be 
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assigned when each digital signature is attached to the electronic document and any other field 
can be added or deleted from the document depending on the business requirements. The 
number of signatures and the order of processing of the electronic document according to the 
business rules can vary. 

It is contemplated that the privileges shown in Figure 1 are merely exemplary, and that 
the types and ranges of privileges that are assigned to each authorized user can vary, as desired. 
Possible types of privileges include, but are not limited to, request privilege, approval privilege, 
issuance privilege, and maximum cost privilege. 

It is contemplated that the present invention can be applied to, for example, the creation, 
authorizing, approval, review, scheduling, cosigning, counter-signing, editing, transmission, 
printing of various types electronic documents. Other applications will occur to those of skill in 
the art. 

In certain situations, it can be desired that different types of privileges for the same type 
of documents are assigned to the same authorized user. For example, where the electronic 
documentis a purchase order, arequester may have higher maximum cost privileges forrequests 
made for capital items and lower maximum costs privileges for requests made for maintenance 
items. Other examples will occur to those of skill in the art;. 

Furthermore, it will now be understood that while the intranets referred to are a 
purchasing intranet and a vending intranet, the invention described herein can be used for other 
purposes than just purchasing and vending. Examples of other uses include, electronic invoices, 
electronic cheques, electronic purchase requests or other business or legal documents, such as 
contracts, fee estimates, license agreements. For example, the vending compEmy receiving the 
electronic purchase order can fill the order and complete an electronic invoice and send it to the 
purchasing company by electronic mail or other suitable electronic data transfer means. Further, 
an electronic cheque could be completed by the purchasing company to pay for the purchased 
goods. A new set of privileges and business rules may be associated with these electronic 
documents. 

It is contemplated that the present invention can be applied to other document processing 
applications where a document may be presented electronically to an individual for approval, 
where such approval is indicated, represented, or signified by the addition of a digital signature. 
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Some examples of such an application could include engineering drawings requiring the approval 
of a professional engineer, or prescription approval by a physician. 

It is contemplated that the electronic document can be represented, as it is either stored 
or transmitted, in a structured tagged-file format, such as the XML format. 

It is contemplated that the security or verification protocol for the present invention can 
include cryptographic cards and/orbiometric devices operable to read, for example, thumb-prints 
or retinas. 

The present invention provides a novel method and system for processing electronic 
business documents. The present invention is believed to be particularly suitable for use in 
carrying out electronic commerce applications such as purchase orders, company invoices and 
company cheques. The system and method for processing electronic business documents can 
require less time to process than some traditional paper systems. The electronic document can 
be transferred quickly to those individuals in alternate locations and electronic signatures can be 
acquired very quickly. This includes individuals in other states or countries. Also, individuals 
who are out of the office can receive the electronic docimients, (via, for example, a secure remote 
connection such as SSL) and associate his or her digital signature with the document and thus 
allowing for the approval of the document prior to their return to the office or work site. Thus 
delays to time-critical projects or work can be reduced. Electronic documents can easily be 
created in multiple languages or translated into a desired language. Copies or records of the 
electronic document can be saved or sent to each individual or department thus reducing the 
amount of paper and waste. Further, desired changes to the document can be made electronically 
and can reduce paper waste. Also, forgery of a docximent or signature and circumvention of the 
verification procedure can be more difficult. The present invention can also assist in the 
reduction of errors in the processing of electronic documents as the automatic routing of 
documents to appropriate individuals, and the control over the completion of the document in 
accordance with privileges can assist in avoiding routine errors during the preparation of the 
document. In addition, the automatic routing of the documents to the appropriate individuals (i.e. 
authorized users) can ensure a tighter control over the processing of the documents by keeping 
the document confidential and ensuring that only individuals who need to see the document are 
actually presented with the document. 
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We claim: 

1. A computer-based method of processing of an electronic document, said method 

comprising the steps of: 

verifying the identity of an authorized user using a predefined verification protocol; 

determining a set of privileges associated with said authorized user; 

filling-out said electronic document based on inputs provided by said authorized user, 
said inputs being in accordance with said privileges; 

associating a digital signature to said electronic document; and 

transmitting said electronic document to an authorized recipient of said electronic 
documents in accordance with said privileges. 

2. The method according to claim 1 wherein said step of associating includes attaching said 
digital signature to said electronic document. 

3. The method according to claim 2 wherein said step of associating includes storing said 
digital signature and a record of said electronic document in a database 

4. The method according to claim 1, additionally comprising the steps of: 

requesting one or more additional authorized users to perform additional processing tasks 
said electronic document; and 

attaching additional digital signatures complementary to said one or more additional 
authorized users upon fulfilment of said tasks of said electronic document; 

5. The method according to claims 1 or 4 comprising the additional steps of: 
receiving said document; and 

authenticating said document using an operation that considers one of said digital 
signatures and said document. 

6. A computer-based method for configuring a set of digital business signing rules for the 
processing of an electronic document, said document created by at least one user, said method 
comprising the steps of 
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establishing an identity and verification protocol for at least one system administrator; 
verifying the identity of one of said at least one administrator using said verification 

protocol; 

establishing an identity and verification protocol for said at least one user based on 
parameters provided by said verified administrator; and 

establishing a set of privileges and authority levels associated with said electronic 
document for each of said at least one users based on parameters provided by said verified 
administrator. 

7. The method according to claim 6 comprising the additional step of: 

establishing at least one task for processing a batch of at least one type of said electronic 
documents, 

8. The method according to claim 7 wherein said electronic document is an electronic 
financial instrument. 

9. The method according to claim 7 wherein the identity and verification protocol for said 
at least one user includes the use of a smartcard, 

10. The method according to claim 1 or claim 6 wherein said privileges include the ability 
to enter data in at least one electronic data field in said electronic document. 

1 1 . The method according to claim 1 or claim 6 wherein said privileges include the ability 
to edit at least data field in said electronic document. 

12. The method according to claim 1 or 6 wherein said privileges include the ability to 
schedule said document for subsequent processing by an additional user. 

13. The method according to claim 1 or 6 wherein said privileges include the ability to 
approve previously-completed electronic data fields electronic financial instruments, said data 
fields having been previously completed by an additional user 
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14, Themethod according to claim 1 or 6 wherein said privileges include therequirementthat 
a created electronic document be co-signed by one or more additional users. 



15. The method according to claim 1 or6whereinsaidprivilegesincludetherequirementthat 
a created electronic document be counter-signed by one or more additional users. 

16. The method according to claim 1 or 6 wherein said privileges include the ability to 
endorse a created electronic financial instrument. 

17. The method according to claim 1 or 6 wherein said privileges include the ability to 
transmit a created electronic financial instrument to at least one of a plurality of authorized 
recipients. 

18. A method of modifying a set of digital business signing rules for the processing of 
electronic documents, said method comprising the steps of: 

verifying the identity of at least one authorized administrator using a predefined 
verification protocol; 

determining a set of privileges associated with said verified at least one administrator; 

modifying and/or establishing an identity and verification protocol for at least one user 
based on parameters provided by said verified at least one administrator, and 

establishing a set of privileges and authority levels associated with said electronic 
documents for each of said at least one users based on parameters provided by said verified at 
least one administrator. 

19. The methods claims 1-19 wherein said digital signature is an encrypted hash, said hash 
being generated based on a hashing operation that considers said electronic document, said 
encryption being based on a private encryption key private corresponding to said authorized user, 
said encryption key being complementary to a public decryption key corresponding to said 
authorized user. 

20. A system for processing an electronic document, said system comprising: 
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a processor operable to verify the identity of an authorized user using a predefined 
verification protocol; 

said processor being further operable to determining a set of privileges stored on a 
persistent storage device, said privileges being associated with said authorized user; 

a user-input device operable to receive data to complete said electronic document, said 
processor being operable to compare said data with said authorized privileges and reject said data 
when said data is not in accordance with said privileges; 

said user-input device being further operable to receive a request from said user to 
generate a digital signature corresponding to said user; 

said processor being further operable to generate said digital signature; 

said processor being further operable to complete said document by associating said 
signature to said electronic document; and, 

said processor being further operable to transmit said completed electronic document for 
presentation to an authorized recipient. 

2 1 . The system according to claim 20 wherein said associating includes attaching said digital 
signature to said electronic document. 

22. The system according to claim 20 wherein said associating includes storing said digital 
signature and a record of said electronic document in a database 

23. The system according to claim 20 wherein said electronic document is an electronic 
financial instrument. 



24. The system according to claim 20 wherein said verification protocol includes the use of 
a smartcard. 

25 . The system according to claim 20 wherein said privileges include the ability to enter data 
in at least one electronic data field in said electronic document. 
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26. The system according to claim 20 wherein said privileges include the ability to edit at 
least data field in said electronic document. 



27. The system according to claim 20 wherein said privileges include the ability to schedule 
S2Lid document for subsequent processing by an additional user. 

28. The system according to claim 20 wherein said privileges include the ability to approve 
previously-completed electronic data fields electronic financial instruments, said data fields 
having been previously completed by an additional user 

29. The system according to claim 20 wherein said privileges include the requirement that 
a created electronic document be co-signed by one or more additional users. 

30. The system according to claim 20 wherein said privileges include the requirement that 
a created electronic document be counter-signed by one or more additional users. 

3 1 . The system according to claim 20 wherein said privileges include the ability to endorse 
a created electronic financial instrument. 

32. The system according to claim 20 wherein said privileges include the ability to transmit 
a created electronic financial instrument to at least one of a plurality of authorized recipients, 

33 . The system according to claim 20 wherein said digital signature is an encrypted hash, said 
hash being generated based on a hashing operation that considers said electronic document, said 
encryption being based on a private encryption key private corresponding to said authorized user, 
said encryption key being complementary to a public decryption key corresponding to said 
authorized user. 

34. The system according to claim 20 wherein said electronic document is one of an invoice, 
a purchase request, a contract, a fee estimate, a license agreement, an engineering drawing and 
a prescription. 
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35. The system according to claim 20 wherein said electronic document is represented in a 
structured tagged-file format. 



36. The system according to claim 35 wherein said electronic document is represented in 
XML format. 

37. The system according to claim 20 wherein said verification protocol includes at least 
one one of a personal identification number, a cryptographic card and a biometric device. 

38. The system according to claim 20 wherein said user-input device is an intelligent 
device and said processing unit is a server. 

39. The system according to claim 38 wherein said intelligent device and said server are 
part of an intranet. 

40. The system according to claim 38 wherein said intelligent device and said server are 
part of a local area network. 

41 . The method according to any one of claims 1-19 wherein said electronic document is 
one of an invoice, a purchase request, a contract, a fee estimate, a license agreement, an 
engineering drawing and a prescription. 

42. The method according to any one of claims 1-19 wherein said electronic document is 
represented in a structured tagged-file format. 

43. The method according to claim 42 wherein said electronic document is represented in 
XML format. 

44. The method according to claim 39 wherein said verification protocol includes at least 
one one of a personal identification number, a cryptographic card and a biometric device. 
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